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MAGNETIC FILTER ENHANCEMENT
- APPARATUS AND METHOD

FIELD OF THE INVENTION

The present invention reiates to oil filter enhancement,
and particularly to apparatus and methods for applying a
magnetic field to the disposable, cylindrical automotive
filters and the industrial equivalent.

BACKGROUND OF THE INVENTION

Much of the minute abrasive alloy particles produced by
wear in engines or other machine apparatus are removed
from the immediate site of production by lubrication oil only
to be reintroduced as the lubrication fluid is recycled and
reapplied onto the site. Most often the lubrication fluid is
filtered through a paper, fiber or equivalent filter, such as
disposable screw-on canister filters, before being recycled
through the lubrication system. However, economically fea-
sible or practical filters have little or no effectiveness for the
smaller particles, especially minute abrasive metal particles.
Providing a filter or filter system with sufficiently fine
filtration would be excessively costly and/or excessively
impede the fluid flow, and thus be unacceptable for the
majority of the applications.

Attempts to enhance the filtration of canister type filters
include simple magnets applied to a single point or area on
or about the canister. However, the previously known struc-
tures typically provide limited or incompiete magnetic paths
and/or produce a magnetic field over an ineffectively small
region of the canister filter, producing disappointing and
unusable results.

SUMMARY OF THE INVENTION

The enhanced filtration method and apparatus according

to the present invention applies a bipolar magnetic field to
the outer surface of the filter housing with a substantially

axially located magnet pole and the opposite pole magneti-
cally connected to a helical magnetic band disposed about
and along the outer surface of the filter housing, thereby
magnetically energizing the lubrication fluid path within the
filter housing. The magnetic energization is sufficiently
intense and widely disposed to attract minute ferrous micro
particles to the inner surface of the filter housing in the
vicinity of the magnetic field, and remain there as the fluid

proceeds through the lubrication system, returning to the site
effectively and economically filtered.

BRIEF DESCRIPTION OF THE DRAWING

These and further features of the present invention will be
better understood by recading the following Detailed
Description together with the Drawing, wherein

FIG. 1 1s a front elevation view of one embodiment of the
present invention;

FIG. 2 is a front elevation view of the embodiment of FIG.
1 as applied to a metal canister automotive filter;

FIG. 3 1s a vertical cross section view of the embodiment
of FIG. 2: and

FIG. 4 is plot of the canister internal magnetic field
distribution of the embodiment of FIG. 3.

DETAILED DESCRIPTION OF THE
INVENTION

A preferred embodiment 59 is shown in FIG. 1 compris-
ing a spiral magnetic metal band 52 of sufficient thickness to
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provide a magnetic path to the outside of the oil flow
enclosed by the canister 60 of FI(5. 2 from one pole of the
magnet 34 and connecting arm 58. Typically, the band 52 is
16" thick by %" wide and made of steel. The spiral metal
band 52 is helically formed and conforms to the outer
surface of the fluid filter 60 to be in close contact with the
surface and retained thereon by friction, compressions force
or other suitable means. As shown in FIG. 2, the other pole
of the magnet 52 confronts the free end of the filter canister
60 approximately at is axis and at the axis of the helical
metal band 52. Thus, the embodiment shown present both
poles of a magnetic field to the enclosed fluid within the
canister 60 and is self-retaining by virtue of the magnet 54
and/or the metal band 52.

A cross-sectional view of the embodiment 50 and the
canister housing 60 is shown in FIG. 3, wherein a magnetic
field 1s produced between one magnetic pole on the surface
of the magnet S4 confronting the canister 60 and the metal
band 52, as indicated by the lines of magnetic field, 62.
Typically, a filter element 70 is housed within the canister
housing 60 into which the fluid is introduced at ports 66 and
exhausted at port 68. As shown, the lines of magnetic field
include the oil filter 70 included within the canister 60 and
through which the majority of the fluid filtered flows. Thus,
the magnet magnetically “charges” substantiaily all of the
interior of the filter housing 60 and attracts and retains
minute particles along the interior wall of the housing 60,

preventing such particles to return to the fluid flow exiting
through port 68.

The preferred embodiment of the present invention may
be applied to magnetic as well as non-magnetic material
walled housings 60, as the magnet typically comprises a
high field strength neodymium magnet, or equivalent. The
high field strength magnet 54 in combination with the
connecting arm and metal band of provide a magnetic field
even through a thin steel housing 60 of 0.032" typical
thickness. Moreover, the intense magnetic field is resistant to
diminution due to flux paths created by the gradual build-up
of particles 72 within the housing 60 not tolerated by lesser
or otherwise disposed magnetic fields.

Also shown in FIG. 3 is an optional annular anti-vibration
pad 74 disposed between the pole of the magnet 54 and the
surface of the canister housing 60 to reduce the rubbing
between the magnet 34 and the canister housing 60.

A plot 80 of the magnetic field through the housing 60 and
the filter and the fluid 64 is shown 1n FIG. 4, indicating the
coverage of the fluid path and canister interior by the
induced magnetic field according to the present invention.
The magnetic field is sampled 1n several locations 78 on the
interior of the canister housing 60 and at 76 along the
interior oil passage of the filter element 70, showing a 540
gauss magnetic in the interior region near the pole of the
magnet 54". As noted by the plot 80, the magnetic fieid
traverses throughout the interior of the filter cartridge 70 to

attract the minute metal particles throughout the path of the
filter fluid flow in the canister housing 60.

As previously indicated, the magnet need not be posi-
tioned exactly on the axis of the canister as some canister
configurations may not have an easily accessible axis, at
which point, a suitable positioning of the first pole of the
magnet relative to the helical metal band surrounding the
filter may be made according to the present invention.
Moreover, the band dimensions may be changed, such as
doubling the thickness, according to the present invention.
Further modifications and substitutions by one of ordinary
skill is within the scope of the present invention which is not
to be limited except by the claims which follow.
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What is claimed is:
1. A magnetically enhanced filtration system, comprising:

filter means adapted to receive a particle-laden fluid flow
therethrough;

a housing containing said filter means, having a substan-
tially cylindrical exterior surface and an exterior end
surface transecting an axis of the cylindrical surface;

a magnet having a first pole confronting said exterior end
surface of said housing; and

a magnetically conductive band helically disposed about
said exterior cylindrical surface and magnetically con-
nected to a second pole of said magnet, disposed to
provide a magnetic path through said housing, wherein
said magnetic particles are attracted to an inner surface

of said housing in the vicinity of said first pole and
said magnetically conductive band.

2. The apparatus of claim 1, wherein said first pole is in
contact with said housing.

3. The apparatus of claim 1, further including an annular
pad disposed between said first pole and said housing.

4. The apparatus of claim 1, wherein said housing com-
prises a disposable automotive filter having a filter element
therein and axially disposed fluid inlet and outlets.

>. The apparatus of claim 1, wherein said housing is a
metal housing.
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6. The apparatus of claim 1, wherein said magnet com-

prises a magnet which provides a field strength of at least
540 gauss in at least one place within said filter housing.

7. The apparatus of claim 1, wherein said magnet com-

prises a neodymium magnet.

8. A method of enhancing magnetic particle filtration in a

filter including an elongated filter housing having an inner
and an exterior surface, comprising the steps of:

providing a magnet having opposite first and second
magnetic poles;
applying said first magnetic pole to a helical path about

the exterior surface of said filter housing, wherein said
helical path has an axis;

applying said second magnetic pole to the exterior surface
of said filter housing at a location substantially on said
axis, wherein,

said first and second magnetic poles provide a magnetic
field within said filter, and

said magnetic field attracts magnetic particles to the inner
surface of said filter in the vicinity of said applied first
and second magnetic poles.
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